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REMARKS 

Cai^s 2«4 w«e pending in .he i„s,^. appUca.ion. Claims 23-34 have been 

AA^A Thus unonentry of this Amendment, 
amended and new claims 35-40 have been added. Thus, upon y 

r For the Examiner's convenience, a copy 01 

claims 23-40 are pending in the apphcat.on. For the hxam. 

, u.r^m k nrovided as Appendix A. 

the claims as pending after tne amenuu..... 

Claims 23-34 have been amended to recite ''non-human animal". Support for 
,ese amendments may be found in the specification at least at page 1 S, lines 17.3 and 
,..e34.1mesl3-19. aaim23 has also been amended to correctforatypographica 

. ^ Kv tVip Fxaminer New claims j^-4U 
• • f fV.^ nhrase "is a"), as requested by the bxaminci 
error (omission ot the phrase is a a m 

,.heena.aea.Supponfo.hcne»c,ai.seanhefo„naMhec,..sason.nan, 
„,,.a..o.h„nnhespec,nea.io„..nc,n.„.a.,eas,a.pa.eU.hnesK2anapa.^ 

THe Exannne, ha. o.ec.e. .c ,he drawings hecaase .he, inc.de references no. 
.e„.io„edin.hedesc.ip.ion.Appiican..havean.e„ded,he.ec,nca.ionandd.a„in. 

_.din,y so .ha. .he nunrherin, corresponds. Apphcanrs snhn... herewUh a 
.,„copyorH..res4,5,,.a„d,0whichhaveheena„.e„ded.o.c.„« 

■ SEO ID NO and .o corree. .he nunrbenng. A "Version W,.h 
mention of the appropriate SEQ lU NU ana 

Marlcings .0 Show Changes Made" is attached herewith. 

NO new ntatter has been added. App.,ca„.s request that .he amendments .o .he 
,eci.-,ca.,o„ and Cairns be en.ered. Aniendmcn. of .he Cairns shonid in no wa, be 
ls.r.,ed as an ac,niesce„ce to an, of the E.am,ner. reactions and was done so>e,> ,o 
morepar.,c„,ar.po,„.on.a..ddis.inct,,Ca,mAppitca...s,n.e„.ioninoraer.oe.edn 

the prosecn.,on of .he app.ication. Apphcants reserve .he r,gh. .o pursne .he Catnrs 
originally filed in this or a separate appliealion(s). 
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ResponseJoResm^^ 

The Examiner has required res.ric,io„ .o one of .he foUowing invenUons under 

U.S.C.§121: 

1. Claims 23-34. drawn to transgenic organisms, wnc.u. ... 

organisms are non-human animals. 

„. Clain^s 23.34. drawn ,„ transgenic organisnrs. wherein ,he ,ransge„,c 

organisms are plants. 

,„ a phone conversanon w,.h .he Exam.ner on Sep.en.ber 30. 2002. Apphcan.s 
a,.omey e.ec.ed group 1 w,.h respec. .0 .ransgenic non-human animals. Apphcan.s 



1 u,r r^fTirm plprtion of Group I. 

IICICU^ aiiiii^^ 



^ ^ ■ -7-^,0 under 35 U S C. 1 01 as being directed 

The Examiner has rejected claims 2j-.2 under u.s. s 

.„ non.s.a.u.„ry subjec. ma..er. Cla.ms 23-32 have been amended .o specify .ransgen.c 
„„n-hu,.,an an.ma.s. Th.,s. Apphcan.s respec.fu.ly re,ues. .ha. .he re.ec.ion under 

U.S.C. § 101 be withdrawn. 

RgectionofCi™!^^ 

fi*c.o« oi aai^s 23-32 Vn,er 35 U.S.C. ,,/2. Hrs, P.ra^-apk 

Claims ^3-32 have been reiec.ed under 35 U.S.C. §112. f.rs. paragraph, lor lack 
of enablemen.. The Examiner sra.es .ha. while .he speciHca.ion is enabling w,.h regard 
.„ a .ransgenic mouse, .he speClca.ion -does no, reasonably provide enablemen. for a 

Apphcanrs have ..iled .„ enable .ransgemc non-human animals wi.h .heir correspondmg 
phc„o.vpes. and furrher .ha. ••.he speci.-,ca.io„ fa.ls .„ even disclose any par.,cular .ype o. 
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phenotype exhibited by a transgenic non-human animal of the invention." Applicants 

respectfully traverse this rejection. 

As amended, claim 23 is directed to a transgenic non-human animal having a 
transgene integrated into the genome of the non-human animal and also having a let 

operator-linked gene m the genome or me orgam^in. . ... ......j,. 

comprises a transcriptional regulatory element functional in cells of the non-human 
animal operatively linked to a polynucleotide sequence encoding a fusion protein which 
activates transcription of said tet operator linked gene, wherein the fusion protein 
comprises a first polypeptide which is a Tet repressor operatively linked to a second 
polypeptide which directly or indirectly activates transcription in eukaryotic cells. The 
tet operator-linked gene of claim 23 further confers a detectable and functional phenotype 
the non-human animal when expressed in its cells, wherein the transgene is expressed 
Us of the non-human animal at a level sufficient to produce amounts of the fusion 
protein that are sufficient to activate transcription of the tet operator-linked gene, and in 
the absence of tetracycline or a tetracycline analogue in the non-human animal, said 
fusion protein binds to the tet operator-linked gene and activates transcription of the tet 
operator linked gene such that the tet operator-linked gene is expressed at a level 
sufficient to confer the detectable and functional phenotype on the organism, wherein the 
level of expression of the tet operator-linked gene can be downmodulated by 
administering tetracycline or a tetracycline analogue to the non-human animal. 

As amended, claim 24 is directed to a transgenic non-human animal having a 
transgene integrated into the genome of the non-human animal, wherein the transgene 
comprises a transcriptional regulatory element functional in cells of the non-human 
animal operatively linked to a polynucleotide sequence encoding a fusion protein which 
activates transcription of a /./ operator linked gene, the fusion protein comprising a first 
polypeptide which is a Tet repressor, operatively linked to a second polypeptide which 
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a.ec.v 0. i„*ea„ ac.,va.es ,«nsc„p,io„ In e„.a.o.>c cells, and said fn.on p».e,„ ,s 
.p„.s^incensof*enc„-Hu.a„a„,n,a>. ,„ aa..i„n. Cai.s 33 and 34, wK,c 
aepend fron, cla.n,s 23 and 24 respecUve,. a. d„ec.ed .0 non-Ku™a„ ani.als seieced 
,.„.e,o„p— ,ofa™c„se,ac„w.asHeep,a„dap. 

New elaim 35 is drawn ,o a .ransgenic non-human an.ma. s..--w „ . 

e„„sis«n,ofa.o„se,ae„w,asheep.a,oa..a„dap..ha.„,a.a„s.enein.e,a.ed 

i„,o ,Ke ,e„o.e of .he non-human an,n,a, and also hav.ng a opera.oMlnUed gene .n 
,e gence of *e organism, wherein .he .ransgene comprises a .ranscr,,,onal rc,„.a.or. 
e,c.e„, funcional in cells of .he non-human an.mal opera.ively l.nRed .0 a 
po„nncleo.ide sequence encoding a .usion pro.el„ which ac.lva.es .ranscrip.ion of sa,d 

fusion pro.ein comprises a firs. polypep.ide wh.ch Te, 

tet operaiui mviv*-'^ - 

.pressor operarlvel, linked .oasec„ndpol,pe,iaewhichdircc.K.orind,rec.l, ac.,.,es 
.„„.r,,l„n in euUryo.ic cells, said opera.or-lln.ed gene confers a de.ec.ahle and 

.ransgene is expressed in cells of .he non-human animal a. a level suff.cien. ,o 
p„duce amoun.s of sard fusion pro.e.„ .ha, are sufficrem .0 ac.iva.e .ranscrlpfion of .he 
opera.or.lin.ed gene, and In .he ahsence of .cracycllne or a .e.rac.cline analogue m 
,e „o„.human an.mal. sard fusion pro.ern hinds .0 .he ,« opera.or-llnlced gene and 
ac.iva.es .ranscrip.ion of .he opera,or linked gene such .ha. .he opera.or-hnked 

.he organism, wherein .he level of expression of .he ,c, operaror-llnked gene can he 
aownmodularcd hy admlms.ering .e.racyclinc or a .c.racychne analogue .o .he non- 

human animal. 

New claim 36 is direc.ed .0 a .ransgenic non-human an.mal selec.ed from .he 
imegra,ed .n.o .he gcrome of .he non-human animal, wherein .he .ransgene compr.scs a 
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operative,, linked .o a po„nuc,eo-ide sequence e„cod,„g a fus.on p, 

„„r linked gene, the fusion protein compnsmg a firs, 

::;7inditec..act,vate.t— tontne.^^^^^^^^ 

-=-"""'"":tIll — i.n„tena.,ed.canse..t.s.ate 

The Exanttner states that tite U _ ^^^^^^^^ 

„nhe art ,n transgenics is not a predtCahle art P 

u , , " The claimed invention is directed to a transgen.c 
,esuUrng phenotypc. The 

.„imal whtch hastwo transgenes integrated ,n.o .en 

..^K x ^^..^A^tnrv system (see page 
...„.vrline transcriptional activator tu ..6- 

'"■"""r , nt ThetTAsystemisa/,*'.*-^—'"'^^"'""^""""" 7 
.e specficatton, tT ^ ^^^^^^^ , 

components, a tet-operator l.nked te 

,TetRt fused ,0 a transcriptional achva.or (see page 1- >■ 
Te, repressor tT tR ^^^^ ^^^^^^^ ^^^^^^„ , 

''"='^:::::ii:neLof,.othe.rans^^^^^ 

:;:r:;::.neof.n.erest..,ch,sopcrat.ye,yl.n^ 
_,..„.ts,naphe„otype.htchd.e— 

.TAregtrlatorysystentinExantplelofthespe ^ 
thelac,ferasere.rtergene.,nngnre,.anda.pages -«o^^^ ^^^^^^ 

.pp,icantsdemons.rate,ha,.ransgenic,n.eca.,ng^ 

--'-''-^=™^"°''TTp:^^-^ 

Rased on these results. Appncam^> s 

absence of 1 c. Based predictable system which 

contairtedtntheclarnredtransgentcnon-hntnananrntai^^^^a - 

• . n..chanism for controlling expression ot a t^nc 
provides a precise mechanism 
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. . « ,„ the Examiner's assertions, the claimed transgenic non-human 
.„,m,t that ,n contrast to the ^^^^^^^ 

.,„a.s„nhepresen.m— ^^^^^^^^ 

the resulting phenotype, by virtue ot the 

"'";.e.mmerci.esvario„src.renees.nsnpporto.h,seonte„t,„n.ha...^ 
„,..„.ra„s.emcsisnotapre«ah,ea„-respec.to.rans.ne.hav.ora„.. 

.esultin, phe„o.pe." These references are ind.v.dua,,, addressed helo«. 

, The Examiner states .ha, there are ma„v parameters, e.. .ene of tnterest. 
:-enhancer.codin.ornon-cod,n.e.ec^.^^^^^^^^^^^^^^^^^ 

^^,3, be considered in order to control transgeuccp.....^ - 

• -t W.ll as stating. " 'lack of understanding oi 
,,pport ofthis notion, the Examiner ctes wall as tat g 

,1 mal<es it difficu t to design transgenes nm>v 
essential genetic control elements malcesrtd .u^ field of transgenic 

Wa,lprov,desarevie.ortheprogressheingmade,n.he..d^^^^^^ 

„e,to* Applicants assert that the nnpred.ctah.lity problem .h.ch ,s ptrrported h 
:i:donple.lh,theE— issoWedW.henon.hnman.ransgen.ean.ma.sof 

: an.,nven.ion.Wal,s..es.ha.then„predictah.,..,of.ransgeneexpress.on 

:.:a„r,.n.ah,e.o.he>osi.io„e.^^^^^ 

„.he.ranscr.p.io„a.en— .„herei.in.egra.e..ecla.med.ra.^^^^ 

l„_,.o„.am.he,ro,..ranscr,p.iona,regn,a.or,s,s^^^^^^^^^^^^ 

;:ro:— ^^^^ 

or would not be expressed. 
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B. The Examiner also cites Houdebine as disclosing that, "constructs must be 
designed case by case without general rules to obtain good expression of a transgene." 
Applicants assett that the example cited in Houdebine by the Examiner is limited to 
certain transgenes which were tested and is not a general statement regarding the field of 
transgenics as suggested by the Examiner. 

Houdebine discusses the use of transgenic animals as a source of production of 
therapeutic products, and describes which animals and biological fluids are best for 
purification. Houdebine summarizes a number of experiments (pages 273-274) which 
involved creating transgenic animals, including mice and pigs, to produce a transgene 
product in their miilk. In particular, Houdebine describes results from fusing "foreign 
cDNA" to milk regulatory regions, i.e. p-lactoglobulin gene promoter. After reviewing 
the results from these experiments, Houdebine states that "[t]rom the data, it is difficult to 
draw clear general rules to construct efficient vectors for expression of foreign genes in 
milk. Most likely, the regulatory regions from the various genes are not of equal 
potency." Houbedine concludes at page 274, 2nd column, as highlighted by the 
Examiner, that "[ajs a general rule, the regulatory elements involved in the control of 
milk protein gene expression are still far from being known in detail. The gene 
constructs using these promoters are therefore still done empirically, leading to 
unpredictable success and failure." Applicants respectfully submit that the Examiner's 
reference to Houdebine in regard to the assertion that transgenic constructs must be 
designed on a case by case basis was taken out of context Houdebine describes 
challenges attributed to attaining gene expression as a product in the milk of a transgenic 
organism. Furthermore, the problems discussed by Houdebine are actually met by the 
Applicants' invention, as the claimed transgenic organisms have a controUahle system 
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which is regulated by an exogenous effector molecule and does not rely on endogenous 
gene sequences. 

C. The Examint;! next cites Hammer et aJ. and Ebert et al. in support of the 
''unpredictability" in making transgenic animals. The Examiner rehes on these references 
for teaching ''transgene expression in different species of transgenic non-human animals 
is not predictable and varies according to the particular host species and specific 
promoter/gene combination/' In particular, the Examiner states that Hammer teaches that 
'' only transgenic mice exhibited an increase in growth due to the expression of the gene 
encoding human growth hormone," 

Hammer teaches the production by microinjection of transgenic rabbits, sheep and 
pigs expressing human growth hormone under control of the mous e metallothionein-1 
promoter. The results show that the transgene integrated into the genome of each 
organism, w ith expression occurring in a significant proportion of each of the founder 
lines. The successes described in Hammer directly contradict the Examiner's assertion 
that producing transgenic non-human animals is unpredictable. Hammer demonstrates 
that the same construct can be inserted into a range of animals with successful expression 
of the transgene. 

The Examiner suggests that the difference in the resulting phenotype between the 
transgenic mouse and pig is evidence that the transgene construct "did not cause the same 
phenotypic effect." As described in Hammer, the different phenotypes observed between 
the transgenic pig and mouse were attributable to the nature of the chosen transgene, i.e. 
the human growth hormone. To address this issue. Hammer states that, "introducing the 
porcine GH gene into pigs under the control of the mouse or human MT promoter or an 
alternative promoter may pro\ ide sufficient plasma pGH le\'els to enhance growth." fhe 
fact that Hammer observed a different phenotype in transgenic mice versus pigs when the 
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identical construct was used, simply indicates that a transgene designed for one species 
may not be optimal in another species. One of ordinary skill in the art would know that 
expression vectors should be designed with the particular host cell in mind. Furthermore, 
various promoters for expression in different species of host cells were known in the art. 
In sum. Applicants conclude that the difference in the phenotypes observed between the 
mouse and the pig carrying the same transgene is due to the nature of the transgene, i.e. it 
was biologically inactive, and that the intended phenotype would be observed in the pig 
with a functioning GH transgene. 

Ebert teaches a transgenic pig which contains a transgene composed of a viral 
promoter (the MLV promoter) fused to rat somatotropin (rGH). Contrary to the 
Hxaminer's assertion, the results described in Ebert demonstrate that the transgene 
conferred a detectable phenotype. While the expression of the transgene did not cause an 
increased growth rate, the transgene did cause increased skeletal growth and reduced fat 
deposition, as well as elevated blood glucose levels. 

Applicants submit that each of these references demonstrates the efficacy of the 
methodologies taught in the instant specification in the production of transgenic animals. 
It is therefore clear from the teachings of these references, that the methodologies taught 
by Applicants are equally valid for the production of non-murine transgenic animals 
expressing Tet repressor-transcriptional inhibitor fusion proteins. 

D. As described by the Examiner. Mullins states that, "a given construct may react 
very differently from one species to another." Applicants submit that, as taught in the 
specification, a construct, including the vector and gene of interest, as well as other 
elements, for example, a promoter, 5' and 3' flanking DNA of the gene of interest, etc., 
must be chosen according to the species for which it is intended (see page 1 1 . lines 3-5 
and 22-28, at page 16. lines 30-36. at page 19. lines 17-21. and at page 15, lines 14-20). 
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In fact this notion is re-affirmed in the complete citation from Mullins from which the 
Examiner quoted, ''The use of nonmurine species for transgenesis will continue to 
reflect the suitability of a particular species for the specific questions being addressed. 

bearing in mind that a given construct may react very differently from one species to 
another." Applicants submit that one of ordinary skill in the art would recognize that 
certain constructs are designed for certain non-human animals, and that this construct 
may not be appropriate for other types of non-human animals, depending on the 
transgene, i.e. the gene of interest. 

E. Kappel is cited by the Examiner as disclosing, "the existence of inherent cellular 
mechanisms that m.ay alter the pattern of gene expression such as DNA imprinting." One 
of ordinary skill in the art would know to minimize possible complications from known 
cellular mechanisms, including DNA methylation. In the example chosen by the 
Examiner, one of ordinary skill would know to search the transgene construct for possible 
CpG methylation sites in order to reduce the chance that the transgene will be silenced 
due to methylation. Applicants also teach in the specification (see page 16, line 37 to 
page 17, line 29) that the transgene can be targeted to a specified region of the non- 
human animal's genome using homologous recombination. Thus, one of ordinary skill in 
the art would recognize that the transgene could be targeted to a chromosome region 
which is not considered to be an area of increased methylation. 

F. The Examiner cites Strojek and Wagner in support of the notion that "a high 
degree of expression of a transgene in a mouse is often not predictive of high expression 
in other species. ..because, for example, the cis acting elements may interact with different 
trans-acting factors in these other species." Applicants submit that the claimed transgenic 
non-human animals actually address and solve this problem. In the transgenic non- 
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human animals of the invention, gene expression is completely based on a foreign gene 
regulatory system, and does not rely on endogenous factors to activate or inhibit gene 
expression. The transgenic non-human animals of the invention feature a system for 
regulating gene expression of eucaryotic genes using components of the Tet 
repressor/operator/inducer system of prokaryotes. Thus, Applicants therefore submit that 
the problem presented by the Strojek and Wagner reference is solved by the claimed 
invention. 

In addition. Applicants note that the Strojek and Wagner reference cited by the 
Examiner actually demonstrates that technologies for s uccessfully making transgenic non- 
human animals in non-mouse species were available in the art at the time filing the 
priority application (Strojek and Wagner was published in 1988). As summarized on 
page 233, transgenic rabbits, sheep, pigs, and chicken were described in the literature. 
Strojek and Wagner therefore actually supports Applicants' position that techniques for 
producing non-human transgenic animals other than mice were known in the art at the 
time of filing the priority application. 

In further response to the Examiner's concern regarding the unpredictability of the 
instant invention. Applicants submit that the teachings in the instant specification with 
regard to the construction and use of the Tet repressor-transcriptional inhibitor fusion 
proteins have been successfully applied in a variety of eukaryotic cell types. Applicants 
refer the Examiner to: 

1) Agarwal et al. (1995) Proc. Natl Acad. Sci. USA 92:8493-8497, which uses 
the tTA system in human fibroblasts (see ref BA in IDS); 

2) Bergman et al. (1995) Mol. Cell Biol j5:71 1-722, which uses the tTA system 
is HeEa cells (see ref BH in IDS); 
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3) Buckbinder a/. (1994) Proc. Natl Acad Sci. USA 9^:10640-10644, which 
uses the tTA system in human osteosarcoma cells (see ref. BO in IDS); 

4 ) Cayrol and Flemington (1995) J. Virol. 69:4206-4212, which uses the tTA 
system in epithelial celU (see rcf. CA in IDS); 

5) Chen et ai (1995) Cancer Research 55:4536-4539, which uses the tTA system 
in colon carcinoma and prostate carcinoma cells (see ref. cb in IDS); 

6) Gjetting et al (1995) Bioi Chem. Hoppe-Seyler 376:441-446, which uses the 
tl A system in mammary carcinoma cells (see ref. DK in IDS); 

7 ) Haase et a!. (1994) Mol Cell Biol. H:25 16-2524, which uses the tl A system 
in human embryonic kidney fibroblasts (see ref. HB in IDS); 

8 ) Hov^cetai (1995) J. Bioi Chem. 270:14168-14174, which uses the tTA 
system in rat pituitary-derived cells (see ref HI in IDS): 

9) Miller and Rizzino( 1995) /uy?. Cell Res. 218:144-150, which uses the tTA 
system in embryonic carcinoma cells (see ref FG in IDS); 

10) Resnitzky et al. (1994) Mol. Cell. Bioi 14:1669-1679, which uses the fFA 
system in Rat-1 fibroblasts (see ref PR in IDS); 

11) Sopher et ai (1994) Moi Brain Res. 26:207-217, which uses the tTA system 
in human neuroblastoma cells (see ref. GH in IDS); and 

12) Wu et ai (1995) Genes Dew 9:2350-2363, which uses the fFA system in 
N1H-3T3 cells (see ref HC in IDS). 

The fact that Tet repressor-transcriptional activator fusion proteins have been 
demonstrated to regulate target gene expression in a tetracycline-controlled fashion in a 
variety of cell types w hen constructed and used in accordance with the teachings of the 
instant specification indicates that the specification fully enables the construction and use 
of the l et repressor-inhibitor fusion proteins of the invention in a variety of eukaryotic 
cells. 
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Furthermore, at the time of filing the priority application, the teachings of the 
specification with regard to the construction of transgenic organisms (see e.g.. page 1 1 ), 
had been utilized by many groups in the production of a variety of transgenic organisms, 
including rats, pigs, sheep, and cows. Applicants refer the Examiner to examples of 
transgenic animals which were described in the literature at the time of filing the priority 
application : 

1 ) Pursel et al. (./ Reprod Ferdl SuppL 4^: 77-87, 1990: attached as Appendix B), 
which teaches the production by microinjection of transgenic pigs expressing bovine and 
human growth hormone under control of the mouse metallothionein-I promoter; 

2) Rexroad et al. (./. Anim. Sci. 69: 2995. 1 991 ; attached as Appendix C), which 
teaches the production by microinjection of transgenic sheep expressing bovine growth 
hormone or human growth hormone-releasing factor under the control of the mouse 
transferrin promoter or the mouse albumin promoter, respectively: and 

3) Ebert et af (Bio/Iechnology 9: 835, 1991 : attached as Appendix D), which 
teaches the production by microinjection of transgenic goats expressing longer acting 
tissue plasminogen activator under the control of the murine whey acid promoter. 

Each of these references demonstrates the efficacy of the methodologies taught in 
the instant specificafion in the production of transgenic animals. It is therefore clear from 
the teachings of these references that the methodologies taught by Applicants are valid 
for the production of non-murine animals transgenic for the Tet repressor-transcriptional 
inhibitor fusion proteins of the invention. 

Rejection of Claims 2^-30 Under 35 U.S.C. §112, First Paragraph 

The Examiner also rejects claims 27-30 for "requir[ing) the use of embryonic 
stem (ES) cells for the production of the claimed transgenic non-human animal." 
although, according to the Examiner. ES cells are only available for the production of 
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transgenic mice. The Examiner cites Moreadith, Seamark, and MuUins in support of the 
assertion that ES cell technology is limited to mice. Applicants respectfully traverse this 
rejection. 

Claims 27 and 28 specify that the transgene of the non-human transgenic animal 
is integrated at a predetermined location in the genome of the non-human animal. Claims 
29 and 30 specify that the transgene of the non-human animal is integrated at a 
predetermined location such that expression of the fusion protein is controlled by 5' 
regulatory elements of an endogenous gene of the non-human animal and expression of 
the endogenous gene is controlled by at least one let operator sequence. 

The specification describes how to prepare transgenic organisms by homologous 
recombination such that the transgene is integrated at a predetermined location in the 
genome. Guidance is provided regarding the vectors required for homologous 
recombination (see e.g., pages 19-24 and 28-29). 1 or example, in a preferred 
embodiment, the vectors contain the DNA encoding the fusion protein flanked at its 5' 
and 3' ends with additional nucleic acids corresponding to the eukaryotic gene at which 
homologous recombination is to occur, and can readily be prepared using standard 
molecular biology techniques known to those skilled in the art. Additionally, the 
specification cites, and incorporates by reference, several references describing 
homologous recombination methodologies (see c\g., page 19, line 37 to page 20, line 2), 
stating that these methodologies are well established in the art. 

Moreover, at the time of the invention, the use of homologous recombination for 
site specific transgene integration had been successfully demonstrated in a number of 
organisms. Such examples are described in Moreadith, which states that, "putative 
pluripotent ES cell lines have been derived in a number of ..species including hamster, 
pig, sheep, cattle, rabbit, rat, mink, monkey and even humans" (see page 214 
"Summary"). Applicants also submit herewith as Appendix li. Sun et al. ( 1995) Mol. 
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Mar. BioL Biotechnol 4:193-9 (abstract), which describes pluripotent ES cells in 
zebrafish. Other examples of organisms in which homologous recombination has been 
successfully used include yeast, Dictyostelium, Xenopus and Caenorhahditis elegans. 
Applicants further submit the following representative examples of articles describing 
homologous recombination in these species, wherein the transgene is integrated into an 
animal's genome: 

1 ) Compton et al. ( 1982) MoL Gen Genet. 188 :44-50, which describes the insertion 
of nonhomologous DNA into the yeast genome mediated by homologous recombination 
with a cotransforming plasmid (attached as Appendix F): 

2) DeLozanne and Spudich (1987) Science 2i6: 1086- 1091, which describes site- 
specific disruption of a gene in DiciyosteHum hy homologous recombination (atiachcu as 
Appendix G): 

3) Carroll et al. (1986) Mol. Cell. BioL 6:2053-2061 , which describes homologous 
recombination of linear DNA substrates injected into Xenopus oocytes (attached as 
Appendix H); and 

4) Broverman et al. (1993) Proc. Natl Acad. Sci. USA 90:4359-4363, which 
describes alteration of Caenorhahditis elegans gene expression by targeted 
transformation via homologous recombination (attached as Appendix I); and 

5) Bello et al. ( 1 998) Development 125 :2 1 93-2202, which describes gene expression 
using the claimed tet regulatory system in insects (Drosophila) using P-element mediated 
transformation (attached as Appendix J). 

Furthermore, additional methods and citations for producing site specific 
integration of transgenes using enzyme-assisted site specific integration systems are 
provided in the specification. Examples of such enzyme-assisted site specific integration 
svstems include the Cre-lox recombinase tarizet svstem and the FFP recombinase-I^R F 
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target system (see page 31, lines 1-9 of the specification). At the time of the invention, 
these integration systems had been used successfully in a variety of organisms. 

Applicants note that the above described references are a small sample of several 
publications available in the ail demonstrating the integration of genetic material into a 
specific location of an organism, including homologous recombination. These references 
demonstrate that, at the time of filing the priority application, DNA had been successfully 
integrated at a predetermined location in the genome of a broad range of organisms, other 
than through the use of ES cells, as asserted by the Examiner. 

Moreover, the fact that some experimentation may be necessary to produce a 
transgenic non-human animal v/ith a gene at a specific location, does not constitute a lack 
of enablement as long as the amount of experimentation is not unduly extensive. Amgen 
Jnc, V. Chugui Pharmaceutical C(K, UcL 927 F.2d 1200. 1213 (CAFC 1991). A 
considerable amount of experimentation is permissible if it is merely routine, or if the 
specification provides a reasonable amount of guidance with respect to the direction in 
which the experimentation should proceed. In re Wands 8 USPQ2d 1400-1407, 1404 
(CAFC. 1988). In view of the teachings in the specification and the general knowledge in 
the art, the specification has provided sufficient guidance to the ordinarily skilled artisan 
as to how to make and use the invention, without undue experimentation. Accordingly, 
the specification meets the enablement requirement and Applicants thus respectfully 
request that the rejection of claims 23-34 under U.S.C. § 1 12 first paragraph, be 
withdrawn. 
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Rejection of Claims 23-34 Under the Judicially Created Doctrine of Obviousness-Type 
Double-Patenting 

Claims 23-34 have been rejected under the judicially created doctrine of 
obviousness-type double patenting over U.S. Patent No. 5,859,301 (hereinafter '301). 
The Examiner states that while the claims are not identical, they both describe transgenic 
organisms "whose genomes comprise a transgene and a tet operator-linked gene." 
Applicants respectfully submit that '301 is not a co-invented or co-owned application and 
describes a process for preparing alkanone. Applicants therefore respectfully request that 
the rejection of claims 23-34 under the judicially created doctrine of obviousness-type 
double patenting over '301 be withdrawn. 



In view of the foregoing remarks, reconsideration of the rejections and allowance 
of all pending claims is respectfully requested. 

If a telephone conversation with Applicants" attorney would expedite the 
prosecution of the above-identified application, the examiner is urged to call Applicants' 
attorney at (617) 227-7400. 



CONCLUSION 



Respectfully submitted. 



LAHIVE & COCKFIELD, ELP 




DeAnn F. Smith. Esq. 
Reg. No. 36.683 
Attorney for Applicants 



28 State Street 
Boston. MA 02109 
(617) 227-7400 
Date: April 1.2003 
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VERSION WITH MARKINGS TO SHOW CHANGES MADE 

In the specification: 

Please replace the paragraph beginning at page 8, Hne 3, of the specification as follows: 

(Amended) — Fig. 9A-Qe. fSHQ ID NO: 8] The polynucleotide sequence of the 
cDNA coding for the rabbit progesterone receptor under control of Ph^^Mv*'! 

Please replace the paragraph beginning at page 8, line 5. of the specification as follows: 

(Amended) — Fig. IQ A - B. [SEQ ID NO: 9] The polynucleotide sequence of the 
cDNA coding for the rabbit progesterone receptor under control of PhCM V*"' """ 



Please amend Figures 4, 5. 9. and 10 of the draw ings as follow s: 
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In the claims: 

23. (Amended) A transgenic non-human animal organism having a transgene 
integrated into the genome of the non-lruman animal organism and also having a tet 
operator-linked gene in the genome of the organism, wherein: 

the transgene comprises a transcriptional regulatory element functional in cells of 
the non-human animal organi s m operatively linked to a polynucleotide sequence 
encoding a fusion protein which activates transcription of said tet operator linked gene, 

the fusion protein comprises a first polypeptide which i^ Tet repressor 
operatively linked to a second polypeptide which directly or indirectly activates 
transcription in eukaryotic cells, 

said tet operator-linked gene confers a detectable and functional phenotype on the 
non-human animal organism when expressed in cells of the non-hum,an animal organi s m . 

said transgene is expressed in cells of the non-human animal organi s m at a level 
sufficient to produce amounts of said fusion protein that are sufficient to activate 
transcription of the tet operator-linked gene; and 

in the absence of tetracycline or a tetracycline analogue in the non-human animal 
organism , said fusion protein binds to the tet operator-linked gene and activates 
transcription of the tet operator linked gene such that the tet operator-linked gene is 
expressed at a level sufficient to confer the detectable and functional phenotype on the 
organism, wherein the level of expression of the tet operator-linked gene can be 
downmodulated by administering tetracycline or a tetracycline analogue to the non- 
human animal organism . 

24. (Amended) A transgenic non-human animal organism having a transgene 
integrated into the genome of the non-human animal organi s m , wherein: 

the transgene comprises a transcriptional regulatory element functional in cells of 
the non-human animal organism operatively linked to a polynucleotide sequence 
encoding a fusion protein which activates transcription of a tet operator linked gene, 

the fusion protein comprising a first polypeptide which is a Tet repressor, 
operatively linked to a second polypeptide which directly or indirectly activates 
transcription in eukaryotic cells, and 

said fusion protein is expressed in cells of the non-human animal organism . 
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25. (Amended) The non-human animal organism of claim 23, wherein the second 
polypeptide of the fusion protein comprises a transcription activation domain of herpes 
simplex virion protein 16. 

26. (Amended) The non-human animal organi s m of claim 24, wherein the second 
polypeptide of the fusion protein comprises a transcription activation domain of herpes 
simplex virion protein 16. 

27. (Amended) The non-human animal organism of claim 23, wherein the 
transgene is integrated at a predetermined location in the genome of the non-human 
animal organism . 

28. (Amended) The non-human animal organism of claim 24, wherein the 
transgene is integrated at a predetermined location in the genome of the non-hum an 
animal organism . 

29. (Amended) Ihe non-human animal organism of claim 27, wherein the 
transgene is integrated at a predetermined location such that expression of the fusion 
protein is controlled by 5' regulatory elements of an endogenous gene of the non-human 
animal organism and expression of the endogenous gene is controlled by at least one let 
operator sequence. 

30. (Amended) The non-human animal organism of claim 28, wherein the 
transgene is integrated at a predetermined location such that expression of the fusion 
protein is controlled by 5' regulatory elements of an endogenous gene of the organism 
and expression of the endogenous gene is controlled by at least one let operator sequence. 

31 . (Amended) The non-human animal organism of claim 23. wherein the (et 
operator-linked gene is a second transgene comprising a gene of interest operably linked 
to at least one let operator sequence. 

32. (Amended) The non-human animal organism of claim 24, wherein the tet 
operator-linked gene is an endogenous gene that has been operatively linked to at least 
one let operator sequence. 
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33. (Amended) The non-human animal organi s m of claim 23, which is selected 
from the group consisting of: a mouse, a cow, a sheep, and a pig, and a plant . 

34. (Amended) The non-human animal organism of claim 24, which is selected 
from the group consisting of: a mouse, a cow, a sheep, and a pig, and a plant . 



